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The tunable optical filter is an important optical device in optical communication 
systems and optical fiber sensing systems. Tunable filter based on thin film filter has 
been used in many fields for having the advantages of narrow passband, low insertion 
loss, small structure, good temperature stability and widely tunable wavelength range. 
This thesis is based on thin film optical interference filter theory, by using of 
dielectric thin film filters and stepping motor drive technology and DC motor driven 
by PWM technology to design two kinds of tunable filters. By testing and comparison 
of the two output characteristics of two filters, the article researched and has an 
analysis on their respective application direction. The designed tunable filters 
controlled by stepper motor drive technology can have a wavelength adjustable range 
about 50nm (1525nm ~ 1583nm) when step motor moved in a minimum step angle, 
the shift of filter’s wavelength is less than 0.03 nm. Based on the design structure of 
stepper motor controlled tunable filter, and to have an improvement on the filter 
optical structure, this paper firstly proposed a design structure by using two baffle in 
each vertical side of dielectric thin film filter. And to use of a DC motor controlled by 
PWM (Pulse Width Modulation) technology to design another kind of tunable filter, 
which could cycle output series of continuous narrow-band peak. This kind of tunable 
filter could help to overcome several shortcoming of ordinary stepper motor 
controlled filter, such as non-repeatability of same input angle during its operation, 
and need to re-zero as the filter adjust the wavelength, and the adjustment efficiency is 
not high, and so on. The article also firstly proposed a method of by using of linearly 
polarized light to reduce the impact to the filter output characteristics caused by the 
separation of P polarization light and S polarization light. And then did some 
experiment of using polarization controller to control the polarization state of the 
incident light to improve filter’s output waveform. The experiment result indicated the 















problem of separation of two polarized light. 
In this article, a new center wavelength demodulation method based on the use 
of tunable filter controlled by DC motor driven by PWM technology, has been firstly 
proposed. Many efforts have been put on the analysis of this demodulation theory, 
and deduced the relationship of center wavelength and the measured time. Finally, 
larger amount of experiment about measuring fiber bragg grating’s center 
wavelength and tunable laser’s center wavelength by using of this demodulation 
method, and the testing result also validates the feasibility of this demodulation 
method. 
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